Purpose. To compare patients with or without intra-operative fracture during cementless bipolar hemiarthroplasty. Methods. Records of 76 men and 202 women who underwent cementless bipolar hemiarthroplasty for femoral neck fractures were reviewed. Patients with and without intra-operative fractures and patients with different types of intra-operative fractures were compared. Results. Two men and 22 women aged 62 to 93 (mean, 80) years sustained intra-operative fractures at the lesser trochanter (n=18), the greater trochanter (n=5), and the subtrochanter (n=1). All 18 lesser trochanteric fractures and 4 of the greater trochanteric fractures were recognised intra-operatively and managed with cerclage wiring (n=21) or conversion to cemented hemiarthroplasty with cerclage wiring (n=1). The remaining 2 fractures were recognised postoperatively on radiographs and managed Intra-operative fractures in cementless bipolar hemiarthroplasty
conservatively or with revision surgery and cerclage wiring and plating on day 4. Intra-operative fractures correlated with female gender (p=0.03) and operative delay to optimise patients (p=0.02), whereas the fracture site correlated with the time of fracture recognition (p=0.01). Postoperatively, 5 patients were allowed partial weight bearing and 18 were instructed to mobilise with a wheelchair for at least 6 weeks. One patient died from an unrelated cause. At one year, 21 patients reported no hip pain and 2 reported minimal pain. 17 could walk with or without aids and 6 were wheelchair-bound. Conclusion. Surgeons should be familiar with the size difference in trial and actual implants used in bipolar hemiarthroplasty in order to better estimate the extent of broaching required. In most patients with an intra-operative fracture, the one-year outcome was not compromised, despite the poorer short-term outcome.
introduction Bipolar hemiarthroplasty is considered the treatment of choice for displaced femoral neck fractures in the elderly, 1,2 but there is no consensus regarding cemented versus cementless fixation. 3, 4 A metaanalysis concluded that both fixation methods are comparable and there were insufficient data to recommend one over another. 5 In primary total hip replacement, cementless fixation of the femoral component is increasingly popular.
6 Cementless fixation is associated with a shorter operating time and less technically demanding revision arthroplasty, as well as avoidance of haemodynamic instability, cardiopulmonary complications, and bone cement implantation syndrome. 4, 5, [7] [8] [9] [10] [11] [12] [13] Elderly patients with impaired cardiopulmonary function and pulmonary hypertension are especially at risk of cardiopulmonary complications. 14, 15 Intraoperative fracture is a potential major complication of cementless hemiarthroplasty. 16 This study reviewed the outcome in 24 patients who had an intra-operative fracture during cementless bipolar hemiarthroplasty. 
MATERIALS AND METHODS

Records
results
Two men and 22 women aged 62 to 93 (mean, 80) years sustained an intra-operative fracture at the lesser trochanter (n=18), the greater trochanter (n=5), and the subtrochanter (n=1) and were classified as metaphyseal (A2, n=23) or diaphyseal (B3, n=1) types. The intra-operative fracture rate was 8.6% (95% confidence interval, 5.9%-12.5%). All 18 lesser trochanteric fractures and 4 of the greater trochanteric fractures were recognised intra-operatively (6 and 3 during broaching or trial insertion, and 12 and one during actual insertion, respectively) and managed with cerclage wiring (n=21) or conversion to cemented hemiarthroplasty with cerclage wiring (n=1). The remaining 2 fractures were recognised postoperatively on radiographs and managed conservatively or with revision surgery and cerclage wiring (for the subtrochanter fracture) and plating (for an additional distal fracture) on day 4 ( Fig.) .
Intra-operative fractures correlated with female gender (p=0.03) and operative delay to optimise patients (p=0.02), whereas the fracture site correlated with the time of fracture recognition (p=0.01) [ Table] .
Postoperatively, one patient died from an unrelated cause on day 21. Four patients had wound infection and were managed with antibiotics (n=3)
Figure
Radiographs showing cerclage wiring for intra-operative fractures of (a) the greater trochanter or (b) the lesser trochanter, (c) conversion to cemented hemiarthroplasty and cerclage wiring for a greater trochanteric fracture, (d) conservative treatment for a postoperatively recognised greater trochanteric fracture, and (e) revision surgery and cerclage wiring for a postoperatively recognised subtrochanteric fracture and plating (for an additional distal fracture) on day 4.
or debridement (n=1). Five patients were allowed partial weight bearing and 18 were instructed to mobilise with a wheelchair for at least 6 weeks. On discharge, 18 patients were wheelchair-bound and had a deterioration in ambulatory status from their pre-morbid mobility; 14 of these patients were transferred to community hospitals for rehabilitation. At one year, 21 patients reported no hip pain and 2 reported minimal pain. 17 could walk with or without aids and 6 were wheelchair-bound. The latter patients had co-morbidities including dementia, acute myocardial infarction, and stroke. 18 patients were living at home. Of 254 patients without an intra-operative fracture, 2 died from unrelated cause and 252 were followed up. In the immediate post-operative period, 230 (91.3%) were allowed full weight bearing, 11 (4.4%) partial weight bearing, and 11 (4.4%) no weight bearing. On discharge, 4 (1.6%) were bedbound, 26 (10.3%) were wheelchair-bound, and 222 (88.1%) were able to walk. 26 of the patients had a deterioration in ambulatory status from their pre-morbid mobility. 16 In our study, the rate of intra-operative fracture in cementless bipolar hemiarthroplasty was 8.6%, which is comparable to 5.2% to 10% reported in other studies. 17, 18 Greater trochanteric fractures occurred more commonly during proximal broaching or trial insertion. Surgeons should avoid excessive lateralisation of implants during broaching, reaming, and removal of the trial implant. Lesser trochanteric fractures occurred more commonly during actual implant insertion. Surgeons should be cognisant that the actual implants are slightly larger than the trial implants to allow for the necessary press-fit fixation. Recognising the change in pitch of sound during final impaction of the trial implant is crucial in helping the surgeon to decide optimal implant size. A high index of suspicion is needed for diagnosing intraoperative fractures prior to skin closure in order to prevent a separate revision surgery. 16 Intra-operative and immediate postoperative radiographs should be considered when intra-operative fracture is suspected.
Postmenopausal (type I) osteoporosis and senile (type II) osteoporosis are associated with intraoperative fractures, 19 as is operative delay of >5 days. Surgery for femoral neck fractures should be performed within 48 hours of injury. 20, 21 In our patients with intra-operative fractures, the medium-term outcome was not compromised, despite the poorer short-term outcome, as long as the fracture was managed appropriately with cerclage wiring and/or conversion to cemented fixation, non-weight bearing, wheelchair mobilisation, and delayed rehabilitation.
conclusion
Surgeons should be familiar with the size difference in trial and actual implants used in bipolar hemiarthroplasty in order to better estimate the extent of broaching required. In most patients with an intra-operative fracture, the one-year outcome was not compromised, despite the poorer short-term outcome.
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